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Issue 1 


1D/2D-TYPE COIN TELEPHONE SET 
DETAILED DESCRIPTION 


CONTENTS PAGE 1. GENERAL 
1.01 The 1D/2D coin telephone set is used in 
1. GENERAL BOAT AS ial er daca eeietes. te oe OM) conjunction with system standard Dial-Tone- 
First (DTF) central office arrangements to provide 
2. FUNCTIONS & ele, Om, 6 ele a) BO coin telephone service. 
IDENTIFICATIONS AND DESCRIPTION OF 1.02 The 1D/2D set consist of a ringer, polarity 
COMPONENTS NS ce 2. a 160) guard and surge protector, active speech 
network, handset, switchhook, and dial for residential 
3. THEORY OF OPERATION ...... 61 like functions. Functions unique to coin service 
are handled by integrated circuits, A and B relays, 
ORIGINATING A LOCAL CALL bons» -6T 47A signal, coin return network, and coin relay. 
IDLE STATE Neue ee Wak Sk Cone PBT 1.03 These sets are available with rotary or 
TOUCH-TONE® dial. 
LOCAL CHARGE CALL, ANSWERED . . 61 
1.04 Codes for the 1D- and 2D- type sets are 
LOCAL CHARGE CALL, NOT ANSWERED . 62 described in Table A. 
. . 62 
CALL TO A NONCHARGE NUMBER TABLE A 
ABANDONED CALL ee ae ee oe ee en | 


CODE SIGNIFICANCE 


ey FIRST NO. LETTER SECOND NO. 


Box Type 
=a DTF TOUCH-TONE Dial 
Mode 


CHARGEABLE CALL WITH INSUFFICIENT OR 
NO DEPOSIT .... te Ue pace Oe, 


AUTOMATIC LOCAL OVERTIME . + » 62 


LOCAL CALL—SIMULTANEOUSLY DEPOSITING Panel Type : 
COINS AND DIAUNG .. ..... 62 =a 
ORIGINATING A TOLL CALL ae: ww a (62 
1.05 Abbreviations used in this section are as 
INCOMING LOCAL CAL ..... . 63 follows: 
INCOMING TOLL CALL a ee er | DTF—Dial-Tone-First 
4. FEATURES ..........., 63 CO—Central Office 
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CDR—Customer Dial Receiver 

HT—Hopper Trigger 

SCGT—Stuck Coin Ground Test 

IRGT—Initial Rate Ground Test 
1.06 Initial Rate Setting. 


(1) Initial rate may be adjusted from 5¢ to $3.15 

in 5¢ increments. Since there is no totalizer, 
this set is less likely to be put out of service 
by improper CO sequences. 


(2) Initial rate setting is accomplished by inserting 

one or more leads into the negative field 
(-VCC) with remaining leads inserted in positive 
field (+VCC). Six leads, terminated on back 
side of chassis are color coded and individually 
plug ended. Each lead represents a specified 
amount (see Table B). These plug-ended leads 
are pressed on the pin connectors to establish 
an initial rate setting. 


TABLE B 


INITIAL RATE LEADS 


LEAD MONETARY VALUE 


can eee 
ae a ee 
(ae en 


2. FUNCTIONS 


2.01 Fig. 1 and 2 show block diagrams of rotary 

and TOUCH-TONE coin telephone sets, 
respectively. The 32A coin chassis includes an 
active network for speech equalization, the ringer, 
and an integrated circuit coin tone oscillator. The 
front cover consists of a dial, switchhook, handset, 
and terminal board (TB2), which connects to the 
chassis via an 11-pin connector (J1). The 47A 
signal is attached to the side of the coin chute 
where coins are sensed as they leave the lower 
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chute area. The 47A signal connects to the chassis 
via a 15-pin connector (J2). 


IDENTIFICATION AND DESCRIPTION OF COMPONENTS 


2.02 Polarity Guard and Surge Protector—maintains 
proper set polarity and limits surge voltage 
behind station protector to prevent circuit damage. 


2.03 A-Relay (Ground Lifter)—operates on loop 
current to open or “lift” the tip to ground 

path. This feature prevents the line unbalance 

that would be caused by a tip to ground path. 


2.04 B-Relay (Initial Rate)—is a latching relay 

which has two windings. One winding causes 
the relay to latch on initial rate deposit and the 
other unlatches the relay when the coin relay is 
actuated for coin collection or return. 


2.05 IC1 Integrated Circuit (Coin Logic)—is a 

hybrid integrated circuit (HIC) in a 40-pin 
dual in-line package. It acts as a controller of set 
functions during coin deposits, switchhook flashes, 
and dial operation. 


2.06 IC2 Integrated Circuit (Coin Tone Oscillator)—is 

a 14-pin HIC similar in construction to ICs 
used as TOUCH-TONE dial oscillators. It provides 
dual frequency coin deposit signals. It is switched 
on by the IC1 to provide a slow readout for 5¢ 
and 10¢ deposits and a fast readout for a 25¢ 
deposit. 


2.07. Speech Network—is a network which 

interconnects the loop, transmitter, and 
receiver. It provides ac and dc voltage equalization 
over the loop range and also TOUCH-TONE dial 
and coin tone equalization. During coin signaling, 
the speech portion is disabled so that the customer 
hears low level coin tones. 


2.08 Ringer—the C4B ringer is used. It is 
mounted on the 32A chassis frame and 
connected across the line. 


2.09 Dial—the TOUCH-TONE version uses a 70A 

dial which operates on either normal or 
reverse CO battery to provide end-to-end signaling 
capabilities. The rotary version has the dial pulse 
contacts in the ring lead. 


2.10 47A Signal—attaches to the side of the 20A 
chute the same as the 1A totalizer of the 
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1C coin telephone set. Sensor elements in the coin 
paths convert mechanical energy of the coin to a 
voltage signal which in turn signals the coin logic. 


2.11 1A-Type Coin Relay—is located in the tip 

to ground path. It collects or refunds the 
contents of the hopper when the tip to ground 
current flow is 41 milliamps. 


3. THEORY OF OPERATION 


Note: The CO battery requirements for 
system standard DTF service are defined as 
follows. 


(a) Negative Battery: -48 volt de on ring 
with ground on tip. 


(b) Positive Battery: +48 volt de on ring 
with ground on tip. 


(c) Initial Rate Ground Test (IRGT): 
-48 volt de on tip (20 ma de maximum) with 
ring open. 


(d) Stuck Coin Ground Test (SCGT): 
+48 volt de on tip (20 ma de maximum) 
with ring open. 


(e) Coin Collect: +130 volt de on tip (41 
ma de minimum) with ring open. 


(f) Coin Refund: -130 volt de on tip (41 

ma de minimum) with ring open. Collect 
and refund may be followed by a SCGT to assure 
the coins cleared the hopper. SCGT passes if 
no current flows, which indicates that the HT 
contacts have been restored. 


ORIGINATING A LOCAL CALL 


3.01. In DTF service, the customer is instructed 
to: 


e listen for tone 
e deposit coins 
e dial 
With the contention that upon hearing dial tone a 


customer will know he has accessed a working 
system. This is in contrast to coin first operation, 
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where the customer must invest initial rate to get 
dial tone. 


IDLE STATE 


3.02 In the on-hook condition the CO has -48 
volt de on R and ground on T. No loop 
current flows because switchhook contacts are open. 


LOCAL CHARGE CALL, ANSWERED 


3.03 When the customer picks up the handset, 

the switchhook closes and loop current flows. 
The A-relay operates and the network and 
TOUCH-TONE dial are enabled. A reset pulse 
initializes the logic and the set is ready for coin 
deposits. The CO recognizes a bid for service 
and supplies dial tone. The customer hears dial 
tone and deposits the first coin. The coin strikes 
the respective sensor element in the 47A signal, 
the value is registered, and the coin continues on 
to operate the hopper trigger (HT) contacts. As 
soon as the coin is registered in the logic, the coin 
oscillator generates coin tones. Immediately after 
the coin tone which makes initial rate, the B-relay 
is operated. After each deposit is signaled, the 
network and dial are reenabled. Loop battery is 
removed when the initial rate ground check (IRGC) 
is made, causing the A relay to release momentarily. 
This provides a path from tip-to-ground. The CO 
reapplies negative battery causing A relay to 
reoperate and removes ground from tip of line. 
When the customer hangs up, the switchhook 
opens, the A relay releases, coins are collected by 
collect battery from the CO and the B relay is 
released. As the coin relay armature releases, 
the hopper trigger (HT) restores and a stuck coin 
ground test (SCGT) is applied. If the coin has 
cleared the hopper, HT is open and the test passes. 
The set is now ready for the next call. 


LOCAL CHARGE CALL, NOT ANSWERED 


3.04 This call proceeds, as in 3.03, until busy 

signal is heard or there is no answer to 
ringing. Upon hanging up, the CO recognizes the 
disconnect and coin return battery is applied. The 
coin relay refunds the initial deposit, and the set 
is ready for the next call. 


CALL TO A NONCHARGE NUMBER 
3.05 When the customer picks up the handset, 


the switchhook closes, loop current flows, 
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and the set initializes as in 3.03. On receipt of 
dial tone, the customer dials a noncharge number. 
Call is completed in normal manner. When the 
call is terminated, the CO provides a refund cycle 
to return any coins that may have been deposited 
by mistake. 


ABANDONED CALL 


3.06 This is a situation whereby the customer 

terminates prior to dialing, during dialing, 
or before receiving a busy or audible ringing signal. 
When the switchhook opens at termination the CO 
recognizes the disconnect and applies a refund. If 
coins have been deposited, they are returned as in 
3.04. If no money has been deposited, no current 
will flow through coin relay because HT is open. 


CHARGEABLE CALL WITH INSUFFICIENT OR NO DEPOSIT 


3.07. This call proceeds, as in 3.03, until the IRGT 

is made. The call is routed to an announcement 
trunk and the customer is advised how to properly 
make the call. If partial funds were deposited, a 
refund is made, and the set is ready for the next 
call. 


AUTOMATIC LOCAL OVERTIME 


3.08 Areas which have initial and overtime charging 

on local calls serve the customer as follows. 
One-half minute before the end of the initial period, 
the initial deposit is collected. A brief tone to 
alert the customer to deposit 5¢ for the first 
overtime period is sent. A SCGT is made at the 
end of the initial period. It will indicate the 
presence of a coin, if the customer had deposited 
5¢ (HT closed), and the call is allowed to continue 
until 30 seconds from the end of the first overtime 
when the routine is repeated. If the customer did 
not deposit 5¢ (or another coin to close HT), the 
SCGT will not indicate the presence of a coin and 
the call is connected to an operator, who prompts 
the customer and listens for the coin deposit signal. 


LOCAL CALL—SIMULTANEOUSLY DEPOSITING COINS 
AND DIALING 


3.09 If a customer deposits a coin which is 

registered in the logic during dial operation, 
coin signaling is deferred until the dial is released. 
If the dial is operated during a coin tone, that 
tone is completed and the remainder is delayed 
until the dial is released. If the dial is operated 
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during a silent interval, the sequence halts 
immediately, and resumes on dial release. Thus 
the dial has priority over the coin logic for local 
calls. This prevents simultaneous coin and dial 
signaling which would cause misregistered digits. 


3.10 Initial charge is announced, and coin signals 

are heard by the position attendant. Overtime 
charges may be handled by another position in 
the group. The set functions as before by signaling 
each coin as deposited. 


ORIGINATING A TOLL CALL 
3.11 Toll Call Through a Cord Switchboard. 


(a) The customer picks up the handset, receives 

dial tone and dials “O” (no deposit needed). 
When the operator connects, the trunk supplies 
refund in the event money had been deposited. 
Normal battery is replaced by reversed battery 
for the remainder of the call. The customer 
announces the called number and the operator 
specifies the initial charge. The customer deposits 
coins which are read out as they are deposited. 
The operator starts timing the call and at the 
end of the initial period, collects the initial 
deposit and announces “your initial period 
is up, please signal when finished.” The 
customer either flashes the switchhook or hangs 
up when through. If he flashes, he is advised 
of overtime charges. If he hangs up, the operator 
must call back. The operator listens to the coin 
signals, collects the money, and terminates. The 
customer hangs up and the set is ready for the 
next call initiation. The TOUCH-TONE dial is 
active during normal and reversed battery to 
provide end-to-end signaling. 


3.12 Toll Call Through a TSPS. 


(a) Operator assisted (0 + NPA + 7 digits) or 

operator dialed (“O”-) calls progress as in 
3.11 except the operator is located at a TSPS 
console. The customer may also begin by dialing 
the toll number or 1 + the toll number depending 
upon local practice. A position is seized and 
refund is applied. Reversed battery is supplied. 


3.13 Toll Call—No Coins Used. 


(a) The set operates as residential for collect 
and third party billed calls. 


o 
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NCOMING LOCAL CALL (1) Stable and reliable operation from -30° to 
+140°F 
3.14 The set operates as residential. 
(2) Assures consistent coin signaling in all 


INCOMING TOLL CALL environments 
3.15 Sent-Paid. (3) Coin misregistration greatly reduced over 
previous coded sets which was caused by 
(a) The set operates as residential. totalizer malfunction. 


3.16 Collect. 
(4) Cireuit presents a constant DC resistance to 
e Upon answer, the local operator asks whether the CO for all signaling and switching 
the charges are accepted and whether the functions. 
set is a coin station. 


e If coin station is verified and charges are (5) The network uses low transmitter current 
accepted, coins are deposited in the coin and ac amplification. 
station and are totaled by the operator. 
The set reads out each deposit as it is made. 


Coins are collected at the end of initial and (6) Set resistance is almost constant at approximately 
overtime periods. 300 ohms. 
4. FEATURES 
(7) Automatic circuit reset, when going on-hook, 
4.01. The following is a list of features applicable eliminates set lockup when CO trouble 
to the 1D/2D coin telephone set. conditions are encountered. 
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Fig. 1—1D1/2D1 Coin Telephone Set, Schematic 
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1E-TYPE COIN TELEPHONE SET 
DETAILED DESCRIPTION 
POSTPAY SERVICE—THEORY OF OPERATION 


DIAL POSTPAY (FIG. 1) 


Note: This detailed description is based on 
the operation of a 50A hopper (MD). The 
new 51A hopper has the same effect on the 
set circuit, the difference being that the 
hopper trigger (HT) and 4480 ohm resistor in 
the 50A hopper has been replaced by an 
electronic delay circuit in the 51A hopper. 


1.01 In Postpay service, the central office (CO) 
supplies -48 volt to ring with tip grounded. 


1.02 When the handset is lifted, switchhook 

contacts operate and current flows from the 
ring lead to tip. The path is through the normally 
closed T2 contact, DP, operated SH2 and SH4, 
through the speech network, through normally 
closed T1 [parallel with hopper trigger (HT)] to 
tip. 


1.03 The called number is then dialed and the 

called party must answer before a coin 
deposit is made. When the called party answers, 
the CO automatically opens (splits) the transmission 
path and sends a deposit-coin tone to the calling 
party. 


Note: The “deposit-coin” tone is a low 
frequency tone to inform the calling party 
that the called party has answered and the 
initial rate deposit should be made immediately. 


1.04 During the time the connection is split, the 

CO S relay operates and reverses the loop 
to the set (negative on tip, ground on ring). This 
reversed loop prepares the set to receive the initial 
rate by causing the ring lead to be more positive 
than tip. With the loop reversed, the totalizer 
will not restore because diode CR4 is forwarded 
biased and SH3 (NO) is closed, thus shorting the 
totalizer and allowing an accumulation of deposits 
up to, or more than, the initial rate. 


1.05 If the totalizer is set for more than 5-cent 

initial rate, and the calling party deposits a 
nickel, the HT will operate but is shorted by the 
normally closed totalizer contact Tl. Any time 
the initial rate requirement is satisfied, totalizer 
contact T1 will open. 


1.06 With HT and T1 both open, the 4480 ohm 

resistor, located on the 50A hopper, is 
momentarily placed in series with the loop which 
creates essentially a low current pulse. 


Note: This momentary pulse must have a 
minimum width of 100 milliseconds and a 
maximum of 300 milliseconds. The CO 
recognizes the pulse by use of two relays with 
different release currents. 


1.07. When the CO recognizes this pulse, the CO 

margin relay will release, thus removing 
the split connection and establishing the talking 
circuit. This marginal relay is critical to loop length. 
Over range will cause improper operation. 


1.08 When the switchhook is restored, SH3 (NO) 

contact opens, and the short around the 
totalizer is removed. Current now flows through 
the totalizer, operating the S relay, and the totalizer 
steps back to home position. 


Note: Unlike a Coin-First or Dial-Tone-First 
set, the totalizer in a postpay set remains off 
home through the total call period for local 
calls. 


1.09 In cases of toll calling, when the customer 
dials the operator, the CO recognizes the 

toll call, will not reverse tip and ring, thus the 

ring lead remains negative throughout the call. 


Note: When operator call back is required, 


negative battery must be supplied on the ring 
lead. 
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1.10 With negative on ring, diode CR4 is reversed 

biased, thus allowing the totalizer to read 
out all coin deposits requested by the operator. 
In addition, the 446F diode across HT contact is 
forward biased, shorting the HT contact, thus 
reducing the noise (caused by opening and closing 
of HT) transmitted to the operator. 


MANUAL POSTPAY (FIG. 2) 


1.11. The manual coin telephone set consists of 
the talking and signaling circuitry of a 
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standard 500-type telephone set but also provides 
coin signaling upon deposit of coins. 


1.12. The manual set is usually connected directly 
to an operator circuit, and the operator will 
hear all coin deposit tones. 


1.13 As in dial postpay service, it is necessary 

that the CO provide negative battery at all 
times when the set is connected to an operator 
circuit. 


1E-type Coin Telephone Set (Post Pay) 
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Fig. 1—1E1 Coin Telephone Set, Schematic 
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Fig. 2—1E3 Coin Telephone Set, Schematic 
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Issue 2 
PROTECTION 
STATION PROTECTION RECOMMENDED FOR 
ALL STATION INSTALLATIONS; 
HOWEVER, IF POWER 1S SUPPLIED TO 
BUILDING OR BOOTH BY AERIAL SERVICE, 
STATION PROTECTOR MUST BE INSTALLED, 
Hig AS IN (8) OR 
| (Cc), SEE NOTES 1 THROUGH 5. 
Ul 
OUTSIDE PLANT SUBJECT TO POWER OR LIGHTNING. 
PROTECTOR AT POINT OF ENTRANCE OF BUILDING. 
DROP OR ENSURE THAT PROTECTOR IS TIED TO AN APPROVED 
BRIDLE GROUND WITH NO, 14 AWG WIRE. SEE NOTES 1 THROUGH 4, 
OUTSIDE PLANT SUBJECT TO POWER OR 
LIGHTNING. PROTECTOR AT STATION IN 
BOOTH, PEDESTAL OR LAST 
CHOICE IN SET. 
SEE NOTES BOOTH 
1 THROUGH 5, S 
SAME AS (C) 
OUTSIDE PLANT SUBJECT TO POWER 
OR LIGHTNING. STATION PROTECTOR MUST 
BOOTH OR BE AT POINT OF ENTRY TO BUILDING. 
a WALL MOUNT ENSURE THAT PROTECTOR 1S TIED TO AN 
APPROVED GROUND WITH NO. 
14 AWG WIRE, SEE NOTES 1 THROUGH 5, 
OUTSIDE PLANT SUBJECT 
ee : TO LIGHTNING OR POWER. 
L POWER MUST BE INSTALLED 
BURIED CABLE_OR WIRE AS IN (C). 
M. H. 3€ CROSS CONNECT BOX 
NOTES 
1, FOR ADDITIONAL INFORMATION ON STATION PROTECTOR AND SIGNALING GROUNDS, REFER TO SECTION 460-100-400. 
2, HOUSINGS OF ALL OUTSIDE STATIONS MUST BE GROUNDED, IF SET IS NOT MOUNTED IN A GROUNDED ENCLOSURE, 
RUN A NO. 14 AWG WIRE FROM STATION TO NEAREST APPROVED GROUND. 

3. CARBON BLOCKS THAT BREAK DOWN PREMATURELY CAN CAUSE FAILURES OF COIN COLLECT OR REFUND. CARBON BLOCKS 
SHOULD BE CHECKED ON "COINS DON'T RETURN” TROUBLE REPORTS, AND IF FAULTY CARBONS ARE FOUND, IT IS 
RECOMMENDED THAT THEY RE REPLACED BY GAS TUBE PROTECTORS. IN AREAS SUBJECT TO FREQUENT 
LIGHTENING EXPOSURES, GAS TUBE PROTECTORS ARE RECOMMENDED, 

4. WHEN THE PROTECTOR 1S MOUNTED IN AN ENCLOSURE SUCH AS A BOOTH OR SHELF, BOND THE ENCLOSURE AND 
PROTECTOR GROUND TOGETHER WITH NO LESS THAN NO, 14 AWG WIRE. 

5. WHEN PROTECTGR 1S MOUNTED INSIDE SET, CONNECT WIRING PER VIEW A OR B BELOW. 

IN COIN 
WIRE CHASSIS 


TW WIRE 


NO. 14 AWG I W WIRE 


123A1A 
VIEW A - A/C SERIES SETS 


DROP 


TOSAIA 
npeRoven 7” 
STATION “pe 
GROUN 

UND OF ENTRY 


181 


VIEW B - D SERIES SETS 


Fig. 1—Special Protection Requirements 
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Block Diagram of ACTS 
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Converter for Monitoring 2.4 GHz Cordless Phones 


It is possible to receive conventional, Frequency Modulated (FM) 2.4 GHz cordless phones (the 
cheap kind) using a regular communications receiver (scanner) by downconverting their 2.4 GHz 
transmit frequencies to much lower ones. 


This receiver converter is based around a surplus California Amplifier Multipoint Microwave 
Distribution Service (2.5 — 2.7 GHz) downconverter. These are the systems which are used to 
provide cable TV service to rural areas when running coaxial cable is not practical. The 
downconverter will remain mostly intact, with its current Local Oscillator (LO) of 2.278 GHz staying 
the same, but the Band Pass Filter (BPF) and mixer stages will be modified. It should be noted that 
the stock MMDS downconverter will receive the 2.402 — 2.483 GHz Part 15 band, but with about 20 
dB of additional attenuation. These modifications will help improve that. 


What this conversion does is to allow incoming RF signals (2.402 — 2.483 GHz, in this case) to be 
mixed with a LO frequency of 2.278 GHz and converted down to a much lower VHF 

frequency. Example: a 2.45 GHz signal will be output as a 172 MHz signal (2.45 GHz - 2.278 
GHz = 172 MHz). This allows us to quickly scan the 2.4 GHz Part 15/ISM band using a 
conventional communications receiver to step through 124 — 205 MHz (wide or narrow FM). It is 
possible to receive 2.4 GHz cordless phones, 2.4 GHz baby monitors, WaveLAN transmitter audio, 
and even 2.4 GHz amateur radio transmissions using this setup. 


Original California Amplifier MMDS Downconverter Block Diagram 


RF Amplifiers Bandpass Mixer IF Amplifiers & 
Filter Filter 


3 IF Output 
(222 - 422 MHz) 


RF Input 2.278 GHz 
(2.5 - 2.7 GHz) Local 


8.8984 MHz Oscillator 


DC Power Injector 
+15 to 24 VDC 


Bias-T 
1uH 
To TV To Converter 
(Antenna Input) © (IF Output) 
= 1000 pF = 
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Original California Amplifier MMDS Downconverter PC Board 
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The original, stock MMDS downcoverter was used to receive cable TV signals that where broadcast 
in the 2.5 — 2.7 GHz band. These converters, when connected to a high-gain parabolic dish 
antenna, converted the 2.5 — 2.7 GHz MMDS signals down to VHF TV frequencies (222 — 422 
MHz). You would then "tune" your TV to these standard TV channels (cable channels 24 — 57) and 
could view the TV signal which was transmitted in those microwave bands. 


Comparison Picture —- Stock & Modified Downconverters 
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This modification will replace the converter's 2.5 — 2.7 GHz microstrip line BPF with a Toko 
4DFA-2450T-10, 2—-pole, 2.45 GHz BPF (Digi-Key Part No. TKS2610CT-ND, $24.06). The mixer 
stage is replaced with a Mini-—Circuits MBL-25MH mixer. The 2.278 GHz LO signal will also be 
increased to +17 dBm for improved third-order intercept and signal linearity. 


You'll note that the BPF shown in the above picture is not the Toko model in the schematic. It's 
actually a 2.45 GHz duplex filter from an old Metricom Ricochet radio. The Toko model will have 
the same performance and is alot easier to purchase. Another difference between the schematic 
and the picture is that | originally used the converter's stock Intermediate Frequency (IF) amplifier to 
"boost" the mixer's IF output. Though the results varied, | found the extra gain actually decreased 
the converter's performace. This is because the receiver connected to the IF output (a Radio Shack 
PRO-2042, AOR AR8000, and Standard CCR708 where tested in this case) contains the needed 
amplifiers and filtering. There is no need for additional IF amplification, unless you're using an old, 
deaf receiver for the IF rig. 


The area where the microstrip line BPF was is isolated (using a Dremel tool) and the new PC board 
containing the BPF and mixer was added. The LO signal is tapped after the downconverter's 
microstrip line BPF and sent, via a small coax (RG-196) connection, to the VNA-25's RF input 
through a 6 dB resistive attenutation pad. The stock 2.278 GHz LO signal is increased to +17 dBm 
and applied directly to the mixer. 


On the 2.4 — 2.5 GHz RF input side, the signal is tapped after the second RF amplifier and is 


connected via a very short coax cable to the BPF's RF input. In a pinch, 2.45 GHz band pass filters 
can be salvaged from old 802.11b wireless LAN hardware. 
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The PC board shown in the pictures also has a small 78L05 voltage regulator on it. Here is the 
downconverter's +12 VDC voltage regular output tap (yellow wire) to feed the 78L05's input. 


(eae 


Picture of a dead 802.11b wireless LAN card. There are four (marked with little red stars) useable 
Murata 2.45 GHz band pass filters on this particular card. To remove them, heat the underside of 
the PC board quickly with a hot air gun and then pick them up with a tweezers. The area in the red 
square is an Agilent MGA-86563 receive pre—amplifier. This can be used as an (optional) 
stand-alone, external receive pre—amplifier. 
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Overview of an (optional) external 2.45 GHz band pass filter which can be placed ahead of the 
downconverter to reduce out-of-band interference and intermodulation products. The case is from 
another California Amplifier downcoverter. 
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Band pass filter's internal view. RF input (antenna input) is on the right, RF output (to 
downconverer) is on the left. The filter shown is a Toko 4DFB-—2450T-10, 3-pole, 2.45 GHz BPF 
(Digi-Key Part No. TKS2618CT-ND, $40.19). 


Filter's RF output N-connector. Yes, this is incorrect construction at those high microwave 
frequencies, but | didn't have a choice. 
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Here is a modified high-gain California Amplifier MMDS downconverter connected to an AOR-8000 
receiver. The sharp, 2.5 — 2.7 GHz BPF on the converter's RF input was removed and at the IF 
output the amplifiers and filtering were bypassed. 
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Converter's RF input (2.402 — 2.483 GHz). The original MMDS-—band filter was removed and a coax 
jumper is needed to "jump over" to the pre—amplifier section. Ignore the yellow wires. 


22 


Coaxial input to the receive pre—amplifier. 
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IF output (to the AOR-8000 receiver). The IF output is tapped after the diode mixer/DC blocking 
capacitor via a short wire loop and is sent straight to a F—connector. In this particular 
downconverter, | left the original, small 2.5 — 2.7 GHz microstrip line BPF filter (located above the 
screw on the right) and diode mixer sections intact. Performance was still very good. 
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Case label on a dumpster—dived CalAmp MMDS downconverter. 


Downconveter's RF connectors. RF input (2.5 — 2.7 GHz) on the right, IF test (-20 dB) in the 
middle, and IF output/DC input (222 — 408 MHz) on the left. To clean them, use a good spurt of 
electronics cleaner and a Q-tip. 
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Internal view. This particular model is physically smaller than other models and the BPF doesn't 
have a sharp as roll-off either. This makes it ideal for receiving the 2.4 GHz band without the need 
for any internal modifications. 


Here is an experiment using a CalAmp Yagi antenna with an integrated MMDS downcoverter to 
receive microwave oven radiation leakage (2.45 GHz). The IF receiver is a Standard CCR708 
tuned to 172 MHz (in wideband FM mode) with the spectrum sweep 250 kHz wide. 
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Noise floor shown at 172 MHz while connected to the powered MMDS downconverter. 


Microwave oven leakage is observed! The 2.45 GHz oven FPF radiation is mixed with the 
downconverter's internal 2.278 GHz LO signal and then converted to 172 MHz. Microwave ovens 
tend to drift slightly in frequency, as the spectrum display shows. 
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A. Main Distributing Frame 


2.02 The main distributing frame (MDF) provides 
for the flexible association of outside plant 
cable pairs with central office equipment. 


2.03 The MDF (Fig. 1) is a single sided frame, 

8 feet high and 1 foot wide. A module 
consists of six MDFs and measures 6 feet 6 inches 
long (Fig. 1). A module of MDFs provides for 
6000 pairs from outside plant flexible access to 
6080 inside central office plant pairs. 


B. Protector Frame 


2.04 A module of single-sided protector frames 6 

feet 6 inches long, 8 feet high, and 1 foot 
deep provides the protectors for 6000 pairs from 
outside plant. This frame will be used in conjunction 
with the MDF. With the protector frame, the stub 
cables may be run either to the cable vault through 
a slot or sleeves in the floor, overhead to the 
ceiling, or to a wall mounted cable rack. 


2.05 The protector frame (Fig. 2) has 12 vertical 

sections and each section can accommodate 
five 302 type connectors. The righ-hand side of 
each protector frame module mounts test jacks, 
microphone, test battery supply, ete. 


2.06 The protector frame, unlike other No. 1 ESS 

frames, is connected to building ground by 
an insulated No. 00 gage grounding wire. The 
protector frame must be electrically insulated from 
other No. 1 ESS frames to prevent introducing 
multiple grounds to the system. 


C. Trunk Distributing Frame 


2.07. A trunk distributing frame (TDF) is composed 

of six verticals of 1216 terminals each in a 
module 7 feet 0 inch high and 4 feet 4 inches wide, 
with provision for only one connection on each 
quick-connect terminal. The TDF provides for the 
cross connection of trunks to trunk link networks 
to simplify traffic balancing. See Figure 3. 


D. Intermediate Distributing Frame 


2.08 The intermediate distributing frame can be 

located at the head end of the main distributing 
frame, and in line with it, the two frames growing 
in opposite directions (Fig. 3). At this point, the 
intermediate distributing frame will be 8 feet high 
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and employ the same distributing frame (DF) 
module as the main distributing frame. However, 
the intermediate distributing frame (IDF) may be 
preferred in a frame lineup. Here, the IDF will 
be 7 feet high. The intermediate distributing frame 
provides for cross connection of trunk and trunk 
auxiliaries to the MDF via tie cables. This allows 
multipled access of trunks to outside plant pairs 
and minimizes long jumpers. The IDF employs 
the same module as the TDF. 


E. Power Distributing Frame 


2.09 The power distributing frame (Fig. 4) is 

the fused distributing point for the +24 
volts and -48 volts from the power plant to the 
various frames in the No. 1 and No. 1A ESS central 
office. The power distributing frame supplies an 
average of 500 amperes for each +24V and -48V. 
Three frame bus bars are provided for connection 
to the power plant. Distribution is made from 
terminals in fuse blocks and on the frame ground 
bus bar. The power distributing frame provides 
fusing for a maximum of ninety-eight +24 volt 
circuits and one hundred and six -48 volt circuits. 
A minimum of two frames are required for each 
central office. The frame is a standard single bay 
frame measuring 2 feet 2 inches wide and 7 feet 
high. 


2.10 For No. 1A ESS, -48 volt power from the 

-48 volt power plant is also delivered to 
the J5A007B-1 1A processor power distributing 
frame located in the processor area. Converters 
on the power distributing frame develop +24 volt 
requirements for the 1A processor frames. The 
+24 volt converters are used for offices that do 
not have a +24 volt power plant. 


F. Miscellaneous Trunk Frame 


2.11 The miscellaneous trunk (MT) frame (Fig. 5) 

is a single bay frame 2 feet 2 inches wide 
and 7 feet high. The frame has thirty-six 2-inch 
mounting plate spaces used for mounting trunk 
and service circuits. The MT frame mounts those 
trunk and service circuits which do not fit the 
universal pattern required for mounting on the 
universal trunk frame (UTF). Those circuits on 
the MT frame are cabled via unit terminal strips 
to their associated master scanner, signal distributor 
and distributing frame terminations. 
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2.12. The MT frame does not contain a scanner 

or signal distributor. The MT frame is also 
used to mount other equipment, such as a 
supplementary signal distributor, teletypewriter 
(TTY), and automatic identified outward dialing 
(AIOD). 


3. FUNCTIONAL DESCRIPTION 
A. Main Distributing Frame and Protector Frame 


3.01 All outside cables from customer and other 
central offices are terminated at the protectors 
on the protector frame (Fig. 2) to prevent damage 
to office equipment from lightning strokes and 
power crosses on selected special circuits. Cables 
from the protectors are connected to alternate 
columns of terminal blocks at the main distributing 
frame and are distributed vertically. Protector 
cables are interconnected with cables from line 
link networks (LLNs) and intermediate distributing 
frames which are connected to the remaining 
columns (distributed vertically in the column). 


3.02. Each protector frame (Fig. 2) provides 60 

protector connectors each having 100 protector 
plug-in units. Carbon blocks within the protector 
units will ground the associated lines on lightning 
strokes and power crosses above 400 volts. The 
No. 1 ESS circuits are designed to be self protecting 
below 400 volts thus making heat coils unnecessary. 
For testing purposes, inside and outside cable pairs 
can be disconnected by removing the corresponding 
protector units. 


B. Trunk Distributing Frame 


3.03 The trunk distributing frame (TDF) interconnects 
the trunk and service circuits and the trunk 
link network (TLN) appearances. It is also a 
preferred point for cross-connections not requiring 
direct access to an outside cable pair. The TLN 
appearances are connected to alternate columns of 
terminal blocks and the trunk circuits and service 
circuits are connected to the remaining columns. 


C. Intermediate Distributing Frame 


3.04 The intermediate distributing frame 

interconnects the main distributing frame 
and incoming and outgoing trunk circuits. Physically, 
the intermediate distributing frame is the same as 
the trunk distributing frame. Cable pairs from 
the main distributing frame are connected to 
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alternate columns of terminal blocks while cable 
pairs from the trunk circuits are connected to the 
remaining columns. 


D. Power Distributing Frame 


3.05 Power feeders are run from the +24 volt 

and -48 volt power plant to the two (or 
more, if required) power distributing frames (PDFs) 
in the switchroom. These feeders are composed 
of battery and ground-return leads. At the power 
distributing frame each battery lead is filtered by 
a 35,000 uf capacitor shunt to ground and is 
branched through the banks of fuses that feed the 
various system units. 


3.06 The distribution of power is so arranged 
that no two duplicate circuits are fed from 
the same power distributing frame. 


3.07. At each functional frame, each battery lead 

from a power distributing frame terminates 
on a filter which feeds the fuse panel supply bus. 
The ground return lead is connected to the terminal 
provided by the ground return system on the frame. 
The fuse panel branches the de power to the 
circuitry within the functional frame. 


E. Miscllaneous Trunk Frame 


3.08 The miscellaneous trunk (MT) frames 

accommodate most of the trunks and other 
related equipment that cannot be mounted in the 
combined miscellaneous trunk (CMT), miniaturized 
universal trunk (MUT), or UTF frames. Low 
runner trunks and most test circuits are mounted 
in the MT frames. Also mounted in the MT frame 
are certain common system units which require 
connection to the master scanner and/or signal 
distributor. 


4. ABBREVIATIONS 


4.01 The abbreviations used in this Section are 
as follows: 


AIOD Automatic Identified Outward 
Dialing 
CMT Combined Miscellaneous Trunk 
DF Distributing Frame 
ESS Electronic Switching System 
Page 3 
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Fig. 1—Main Distributing Frame Module 


IDF Intermediate Distributing Frame PDF Power Distributing Frame 
LLN Line Link Network TDF Trunk Distributing Frame 
MDF Main Distributing Frame TLN Trunk Link Network 

MT Miscellaneous Trunk TTY Teletypewriter 

MUT Miniaturized Universal Trunk UTF Universal Trunk Frame 
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Fig. 2—Protector Frame, Front View 
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Fig. 3—Trunk Distributing Frame 


Page 6 
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Fig. 4—Power Distributing Frame 
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Fig. 5—Miscellaneous Trunk Frame 
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Typical Terrorists 
Why do Euro-savages support terrorists? 
Here is a letter from Osama bin Laden to the American People on October 3, 2001: 


Our current battle is against the Jews. Our faith tells us we shall defeat them, God 
willing. However, Muslims find that the Americans stand as a protective shield and 
strong supporter, both financially and morally. The desert storm that blew over New 
York and Washington should, in our view, have blown over Tel Aviv. The American 
position obliged Muslims to force the Americans out of the arena first to enable them 
to focus on their Jewish enemy. Why are the Americans fighting a battle on behalf of 
the Jews? Why do they sacrifice their sons and interests for them? 


And in an article on anti-semitism in the New York Times on August 22, 2004: 


...Much of this year's neo—Nazi activity in France has been concentrated in the 
eastern region of Alsace, a traditionally German-speaking area along the German 
border. Officials there say Alsace's neo—Nazi movement is an extension of a 
broader movement in Germany. On Saturday, about 3,000 people took part in a 
neo-Nazi march in the German town of Wunsiedel, about 250 miles from Alsace, to 
commemorate the death, in 1987, of Adolf Hitler's deputy Rudolf Hess. 


Oh. Nevermind. 


"A recent survey showed that one in five Germans drink [alcohol] just to get 
drunk. The other four drink to forget." — Dennis Miller 


eminding 


your 


The New Europe ,;' 


54 


KERRY’S WEBSITE REMOVED 20 || YOUNG VOTERS GO ONLINE FOR |p 
DATA AND HE’S STILL DEFINING JOHN KERRY 
O HE IS. . — 


WELL, THEY PROBABLY 
GET HIS MESSAGE. 


10 OUT OF 10 
TERRORISTS AGREE 
ANYBODY BUT 


BUSH 


55 


NAR. PRESIDENT, 
CALL OFF Your 


ATTACK ADS? ___ 


56 


ill of crap. 


n Cambodia, not ever 


ts were self-inflic 
Vas 


Vv 


i 


fed. 


based on a lie. 


57 


oUR I 


WE'LL Ties rs TO THE TERRORISTS.. IN’ COURT 


AGGRESSIVE 
REPRESENTATION 
PROVEN RESULTS 


ES} hue ene 


DOS 7al 2-3000— 


58 


